Thrombospondin: biosynthesis, distribution, and changes associated with wound repair in corneal endothelium.
Thrombospondin is a cell adhesion molecule which interacts via specific domains with a wide array of extracellular matrix components, including fibrinogen, fibrin, fibronectin, collagen, and heparan sulfate proteoglycan. Although this protein has been localized in several human tissues, its presence in corneal tissues had not been previously established. In the present study, we have demonstrated that cultured bovine corneal endothelial cells synthesize thrombospondin and incorporate it into their extracellular matrix. We have also shown immunofluorescently the presence and distribution of thrombospondin in these cultured cells and in the noninjured and injured corneal endothelium in situ. Ultrastructural immunoperoxidase cytochemistry revealed that thrombospondin could be displaced from the cell surface by heparin, but not by keratan sulfate. Confluent cultures of corneal endothelium synthesize and secrete the three cell adhesion proteins laminin, thrombospondin, and fibronectin in the ratios 1:8.2:51.8. Only the laminin B chains were detected in immunoprecipitates. Immunofluorescent studies of these cultured cells, using a polyclonal antiserum raised against purified thrombospondin, revealed a low level of fluorescence associated with the cell layer but a punctate fluorescent pattern at the level of the extracellular matrix. Noninjured corneal endothelium in situ also demonstrated a low level of fluorescence throughout the cell layer. However, this dramatically changed after a circular freeze injury to the tissue. By 24 h after wounding, cells surrounding the injury zone displayed a prominent fluorescence that was still observed at 48 h post-injury. In addition to its increased intracellular fluorescence, thrombospondin was also localized as migration tracks, oriented in the direction of cellular migration into the wound site. Thus, in corneal endothelium, thrombospondin appears to play a major role in injury-induced cell migration in situ along a natural basement membrane.